To use or not to use? Dietary supplement use in able-bodied and spinal cord injured individuals by Flück, Joelle Leonie








To use or not to use? Dietary supplement use in able-bodied and spinal cord
injured individuals
Flück, Joelle Leonie




Flück, Joelle Leonie. To use or not to use? Dietary supplement use in able-bodied and spinal cord injured
individuals. 2016, University of Zurich, Mathematisch-naturwissenschaftliche Fakultät.
To Use or Not to Use? - Dietary Supplement Use in Able-Bodied and
Spinal Cord Injured Individuais
Dissertation
zur











Prof. Dr. Max Gassmann (Vorsitz)
PD Dr. Claudio Perret (Leiter der Dissertation)
PD Dr. Anna Yulievna Bogdanova






1. General introduction 9
1.1. Prevalence of Supplement use 9
1.1.1. Prevalence of Supplement use in able-bodied athletes 9
1.1.2. Prevalence of Supplement use in wheelchair athletes 10
1.2. Physiological consequences of a spinal cord injury 11
1.3. Classification of supplements: The ABCD system 13
1.3.1. CategoryA 13
1.3.2. Category B 14
1.3.3. Category C 14
1.3.4. Category D 14
1.4. Supplements investigated in this thesis 15
1.4.1. Caffeine 15
1.4.2. Sodium citrate 16
1.4.3. Vitamin D 18
1.4.4. Nitrate / Beetroot juice 18
1.5. Outline of the thesis 19
1.6. References 22
2.lnfluence of caffeine and sodium citrate ingestion on 1500 m exercise Performance in elite





2.3.2. Study design 32
2.3.3. Dosage 33
2.3.4. Blood measurements 33











3.3.2. Experimental design 47




3.5.1. Mean power and total work 51
3.5.2. Peak power 52
3.5.3. Fatigue index 53
3.5.4. Other parameters 53
3.5.5. Conclusion 53
3.6. References 54
4. Ergogenic effects of caffeine consumption in a 3 min all-out arm crank test in paraplegic and
































5. Acute effects of caffeine on heart rate variability, blood pressure and tidal volume in










5.3.2. Experimental design 77
5.3.3. Heart rate variability 77
5.3.4. Blood pressure and tidal volume
78
5.3.5. Blood sampling and analysis 78





5.5.1. Heart rate variability 82







6. Vitamin D deficiency in Swiss elite wheelchair athletes 90
6.1. Abstract 91
6.2. Introduction 92
6.3. Materials and Methods 98
6.3.1. Blood sampling and analysis 98





7. Is beetroot juice more effective than sodium nitrate? - The effects of equimolar nitrate






7.3. Materials and Methods 105
7.3.1. Study design 105
7.3.2. Supplement preparation 106
7.3.3. Exercise testing 106
7.3.4. Blood collection and analysis 107
7.3.5. Gastrointestinal sensations 107




















9.1. Influence of caffeine and sodium citrate on Performance in spinal cord injured participants 130
9.2. Vitamin D status in Swiss elite wheelchair athletes 133
9.3. Influence of dietary nitrate on oxygen consumption in trained men 134
9.4. Clinical implications and recommendations 135
9.5. Limitations and research perspectives 136
9.5.1. Limitations 136




Acknowledgements / Danksagungen 147
109
110
112
112
113
114
116
117
121
122
123
124
125
127
128
129
